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Needs congruencyPrior research on information systems (IS) shows that users’ attitudes and continuance intentions are
associated with their satisfaction with information systems. As such, the increasing amount of invest-
ments in clinical information systems (CIS) signiﬁes the importance of understanding CIS end users’
(i.e., clinicians) satisfaction. In this study, we develop a conceptual framework to identify the cognitive
determinants of clinicians’ satisfaction formation. The disconﬁrmation paradigm serves as the core of
the framework. The expectations and needs congruency models are the two models of this paradigm,
and perceived performance is the basis of the comparisons in the models. The needs and expectations
associated with the models are also speciﬁed. The survey methodology is adopted in this study to empir-
ically validate the proposed research model. The survey is conducted at a public hospital and results in
112 and 203 valid responses (56% and 98% response rates) from doctors and nurses respectively. The par-
tial least squares (PLS) method is used to analyze the data. The results of the study show that perceived
CIS performance is the most inﬂuential factor on clinicians’ (i.e., doctors and nurses) satisfaction. Doctors’
expectations congruency is the next signiﬁcant determinant of their satisfaction. Contrary to most previ-
ous ﬁndings, nurses’ expectations and expectations congruency do not show a signiﬁcant effect on their
satisfaction. However, the needs congruency is found to signiﬁcantly affect nurses’ satisfaction.
 2014 Elsevier Inc. All rights reserved.1. Introduction
Healthcare delivery systems are attributed with undesirable
characteristics such as unsafe practices, treatment variability, and
less than desirable quality of care [1]. Hence, there is great pressure
to increase healthcare quality and patient safety while also reduc-
ing healthcare costs. Healthcare information technologies (HIT),
especially clinical information systems (CIS), have been frequently
suggested as efﬁcient means of achieving healthcare quality,
patient safety, reduced medical errors, and decreased costs [2–4].
However, the realization of all these beneﬁts is contingent upon
clinicians’ continuous use of these systems [5]. Prior research on
information systems (IS) has found that users’ attitudes and con-
tinuance intentions are associated with their satisfaction with
information systems [6,7]. Clinicians’ satisfaction has also beenfound to explain intended future use of CIS [8]. In addition, user
satisfaction has been studied in relation to other important IS con-
cepts such as user acceptance, user resistance and system usability
[9–11].
From another perspective, with the increasing amount of
investments in CIS implementations, the importance of measuring
the effectiveness of these investments has also been increasing.
User satisfaction as a subjective or perceptual measure of IS suc-
cess is probably the most widely employed IS effectiveness indica-
tor in the IS success literature [12]. In their review of the literature
on inpatient CIS evaluations, van der Meijden et al. [13] found that
user satisfaction was evaluated in 46% of the studies. In fact, user
satisfaction shows a system from its users’ point of view. When a
‘‘good’’ information system is viewed by its users as a ‘‘poor’’ sys-
tem, it is in fact a ‘‘poor’’ system [14]. In other words, it is hard
to deny the success of a system that is liked by its users [12].
In ‘‘Behavioral Theoryof the Firm’’, Cyert andMarch [15]were the
ﬁrst to introduce the user satisfaction concept by proposing that the
success of an information system at meeting the information needs
of its users leads to either reinforcement or frustration [14,16]. Since
this study, extensive research has been conducted in IS literature on
user satisfaction (for comprehensive reviews, see [17] or [18]). This
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faction in IS success [19]. Many other studies attempted to develop
measurements for assessing user satisfaction [14,16,20–22] or pro-
vide typologies of information system characteristics that seem to
affect user perception of the system [12,23,24]. They offered practi-
tioners with helpful tools to improve their systems and chances of
success [25]. Nevertheless, this body of researchhas been frequently
criticized because of its overemphasis on IS technical soundness and
speciﬁc system characteristics, and that it offers only a limited
understanding of the psychological processes that convert a sys-
tem’s performance into a user’s reaction to the system [26–28]. Fur-
thermore, most of the research is based on empirical ﬁndings rather
than a theoretical background [29].
Moreover, while several IS studies investigated various aspects
of IS usage within the speciﬁc context of healthcare such as clini-
cians’ resistance towards [3,30] or acceptance of healthcare infor-
mation technologies [31], the clinicians’ satisfaction with clinical
information systems is under-researched in the IS ﬁeld. Neverthe-
less, the medical informatics literature on CIS satisfaction has
examined how clinicians’ satisfaction is affected by different fac-
tors such as user characteristics [32–34], computer literacy
[33,35], CIS quality, CIS usefulness, service quality [34], impact
on work, and impact on patient care [32,33]. These studies pro-
vide a useful understanding of clinicians’ satisfaction with a vari-
ety of CIS functionalities and satisfaction differences among
various user groups. However, like IS user satisfaction research,
they usually lack a strong theoretical basis and focus mostly on
the technical aspect of CIS. The necessity of further investigation
of clinicians’ satisfaction is intensiﬁed with respect to the ﬁnd-
ings of previous healthcare information technology acceptance
studies indicating that clinicians differ from other types of IS
users due to their specialized training, autonomous practice and
professional work arrangements [31,36,37].
With regard to the importance of clinicians’ satisfaction in suc-
cessful CIS implementations and the need for understanding the
psychological processes of satisfaction formation, we aim to
develop a conceptual framework to identify the cognitive determi-
nants of clinicians’ satisfaction formation based on the disconﬁr-
mation paradigm. This paradigm is the major theory utilized in
marketing literature to explore consumer satisfaction [28,38,39].
Hence, the research questions for this study are: (1) ’’What are
the cognitive determinants of clinicians’ satisfaction formation
with CIS?’’ and (2) ‘‘What are the clinicians’ needs and expectations
regarding CIS?’’. Arguing that clinicians’ needs (desires) and expec-
tations regarding CIS are two separate satisfaction comparison
standards, we will examine their effects jointly in the disconﬁrma-
tion paradigm. To identify the clinicians’ needs, we will employ
McClelland’s learned needs theory [40]. The extant IS literature
on user satisfaction will also be integrated into the research model
of the study. As such, various IS attributes including system qual-
ity, information quality, and service quality from Delone and
McLean’s [23] IS success model will be utilized as the aspects of
the system which clinicians may have expectations about. The
impact of perceived CIS performance at the functionality level on
clinicians’ satisfaction will be examined as well. The variety of
information systems and the conﬂicting human interests may call
for different assessments of a system’s impact and effectiveness in
order to capture the different stakeholders’ points of view [18,24].
Hence, the proposed model explaining/predicting clinicians’ satis-
faction will be tested among two different clinical user groups
(i.e., nurses and doctors) to observe any plausible differences in a
practical manner.
The rest of this paper is organized as follows. First, the theoret-
ical background of the study is explained. Next, the research model
and hypotheses are presented. This is followed by an explanation
of the research methodology. Then, the data analysis and resultsare presented. The study concludes with a discussion of the ﬁnd-
ings and their implications for theory and practice.2. Theoretical background
2.1. Deﬁnitions
Healthcare information technologies (HIT) span various appli-
cations to serve different purposes in healthcare settings. Bhatt-
acherjee et al. [41] developed a HIT classiﬁcation based on the
primary purposes of different HIT applications. Similar groupings
have been extensively validated and utilized in prior relevant
research. This categorization includes clinical HIT, administrative
HIT, and strategic HIT. In the present study, CIS refers to the clinical
cluster of this categorization representing applications designed to
improve patient care, such as computerized physician order entry
(CPOE) systems, electronic medical records (EMR), and pharmacy
information systems.
Briggs et al. [25] identiﬁed three categories of user satisfaction
deﬁnitions in the IS literature including satisfaction as judgment,
satisfaction as affect, and a mixed deﬁnition with both judgment
and affect elements. An example of a deﬁnition framing satisfac-
tion as a judgment or evaluation is ‘‘the extent to which users
believe the information system available to themmeets their infor-
mation requirements’’ [14, p. 785]. Some examples of deﬁnitions
framing satisfaction as an affective state include ‘‘the affective atti-
tude towards a speciﬁc computer application by someone who
interacts with the application directly’’ [21, p. 261], and ‘‘an affec-
tive state representing an emotional reaction to the entire Web site
experience’’ [42, p. 298]. An example of a deﬁnition considering
both affective and evaluative components for satisfaction is ‘‘the
IS end-user’s overall affective and cognitive evaluation of the plea-
surable level of consumption related fulﬁllment experienced with
the IS’’ [29, p. 453].
In this study, we adopt the second deﬁnition and conceptualize
clinician satisfaction with CIS as an affective state representing an
emotional reaction to a CIS that a clinician directly interacts with.
The reason for this choice lies in the fact that a user with a positive
evaluation of an IS might still not feel satisﬁed with it [25]. Fur-
thermore, the evaluation component will be captured by the two
determinants of satisfaction (i.e., needs and expectations congru-
encies) which will be discussed later in the paper.
2.2. Disconﬁrmation paradigm
In order to identify the cognitive determinants of clinician sat-
isfaction formation we draw on the disconﬁrmation paradigm. The
disconﬁrmation paradigm is the dominant framework for explain-
ing consumer satisfaction in marketing literature [28,38,39]. This
paradigm considers satisfaction the result of an evaluative judg-
ment between the perceived performance of a product and a pre-
consumption comparison standard. Three different states can
occur after this comparison process: (1) positive disconﬁrmation:
when the perceived performance is above the comparison stan-
dard, (2) conﬁrmation: when the perceived performance meets
the comparison standard, or (3) negative disconﬁrmation: when
the perceived performance is below the comparison standard. Sat-
isfaction is more likely when positive disconﬁrmation or conﬁrma-
tion occurs, while dissatisfaction is expected when negative
disconﬁrmation occurs [38,39].
2.2.1. Expectations congruency (disconﬁrmation) model
Different studies have examined the effects of various compar-
ison standards such as predictive expectations [43,44], desires and
needs [27,45], and experience-based norms [46,47]. However, the
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ﬁrmation paradigm is expectations [38,46].
Based on the expectations congruency model3, satisfaction is the
result of comparing the perceived performance of a product to the
expectations about that product’s performance. When the perceived
performance exceeds expectations satisfaction arises, while the per-
ceived performance falling behind expectations result in dissatisfac-
tion [27,39]. Marketing literature provides substantial empirical
support for the inﬂuence of expectations congruency on consumer
satisfaction [27]. Hence, one part of our research model examines
the effect of clinicians’ expectations and expectations congruency
on their satisfaction with CIS.
2.2.1.1. Deﬁnition of expectations. Despite the wide inclusion of
expectations in consumer satisfaction research, there is no consen-
sus on the conceptual deﬁnition of this construct [27]. Spreng et al.
[27] identiﬁed two different conceptualizations for expectations.
The ﬁrst view (i.e., predictive expectations) deﬁnes expectations
as ‘‘primarily perceptions of the likelihood (or probability of occur-
rence) of some event’’ (p. 16). The second view (i.e., evaluative
expectations) adds another component to this likelihood estima-
tion that is ‘‘an evaluation about the goodness or badness of the
event’’ (p. 16). This judgment component can be misleading and
bias the effect of expectations on satisfaction. Similarly, in the IS
literature, Szajna and Scamell’s [48] review of expectations deﬁni-
tions in social psychology and organizational behavior research
recognized two components of expectations: (1) ‘‘a future time
perspective’’ and (2) ‘‘a degree of uncertainty’’ (p. 494). Following
the predictive conceptualization, we deﬁne expectations as an
information system end user’s set of pretrial beliefs about the
eventual performance and attributes of the information system.
To identify these attributes we rely on the prior IS user satisfaction
literature, speciﬁcally Delone and McLean’s [23] IS success model.
This model provides three categories of IS attributes including
information quality, system quality, and service quality. They will
serve as the aspects of a system that clinicians may have expecta-
tions about.
2.2.2. Needs congruency (disconﬁrmation) model
Although the expectations congruency model is widely
employed in the consumer behavior research and in some IS end
user satisfaction studies, the model has its shortcomings. First, it
fails to explain dissatisfaction when low expectations are con-
ﬁrmed [27]. Second, the disconﬁrmation effect can only account
for the aspects of the product for which consumers hold prior
expectations, although consumers may also be dissatisﬁed with
the unexpected aspects after consumption [28]. One suggested
method for addressing these shortcomings is to use perceived
actual performance as an additional antecedent of satisfaction
[44], while another is to utilize a different comparison standard,
i.e., one’s values (or needs, desires, wants) [45]. Therefore, another
part of this study investigates the effects of both the needs congru-
ency model and perceived CIS performance on clinicians’
satisfaction.
2.2.2.1. Deﬁnition of needs. There is also no overall accepted deﬁni-
tion for the desires construct in the marketing literature. Spreng
et al. [27] attributed this lack of consensus to the various possible
levels of abstraction for conceptualizing desires. In a means-end
framework, Spreng et al. [27] explain that desires ’’can be deﬁned
abstractly in terms of the most basic and fundamental needs, life
goals, or desired end-states or more concretely in terms of the3 In the rest of this study, when a speciﬁc comparison standard is used in the
disconﬁrmation paradigm, we refer to it as the standard congruency (disconﬁrma-
tion) model. This is a common practice in the relevant literature.means that a person believes will lead to the attainment of the
desired end-states’’ (p. 16). In the context of end user satisfaction
of information systems, it will be more useful to explore the inﬂu-
ence of higher-level desires on end user satisfaction because there
has already been extensive research on the various attributes of
information systems that can affect end user satisfaction. Further-
more, prior IS studies [19] have shown that the conversion of
higher-level desires into concrete product attributes (especially
in the case of complex IS such as CIS) is not easy or straightforward
for different IS stakeholders.
To identify these higher-level needs (desires), we reviewed
needs theories in the psychology literature. Major needs theories
include Maslow’s needs-hierarchy theory [49,50], Alderfer’s ERG
theory [51,52], Murray’s manifest needs theory [53], and McClel-
land’s learned needs theory [40]. McClelland’s learned needs the-
ory is one of the most popularly accepted theories of motivation
[40,54] and has been extensively employed in research in various
job settings including healthcare environments [55,56]. This theory
recognizes individual differences but also has speciﬁed content
(speciﬁc needs categories). Hence, it offers considerable promise
of explanatory power [57]. For this reason, we utilize it in our
framework as the theoretical guide for identifying clinicians’
higher-level needs to explore their satisfaction with clinical infor-
mation systems.
2.2.2.2. McClelland’s learned needs theory. Building on Murray’s
manifest needs theory [53], McClelland [40] proposed the learned
needs theory. According to this theory, individuals acquire certain
needs through their life experiences in their culture. Four of these
learned needs are the need for achievement, need for afﬁliation,
need for power, and need for autonomy. Once these needs are
acquired, they may be considered as personal predispositions that
inﬂuence an individual’s perception of work situations and goal
setting behavior [58]. These needs are considered important for
understanding people at work [59]. Hence, in this study we will
examine the role of CIS performance congruency with these needs
on clinicians’ satisfaction with CIS.
2.2.2.3. Need for achievement. The need for achievement has been
deﬁned as ‘‘behavior towards competition with a standard of
excellence’’ [58, p. 11]. It is ‘‘the drive to excel, to achieve in rela-
tion to a set of standards and to strive to succeed’’ [60, p. 349].
With the increasing emphasis on patient-centered care, healthcare
institutions such as hospitals are striving to achieve the best possi-
ble patient outcome. CIS are health information technologies
designed for the purpose of improving patient care [41]. Further-
more, previous belief elicitation research on physicians about using
EMR and CPOE shows that they believe these CIS inﬂuence (posi-
tively or negatively) their performance, productivity and efﬁciency,
and patient outcomes [61]. Due to the importance of achieving the
best possible patient outcomes in the healthcare community, our
research model investigates the congruency of the CIS with clini-
cians’ need for achievement in terms of patient outcomes. These
patient outcomes include (1) patient satisfaction, (2) healthcare
quality, and (3) medical error occurrence (patient safety).
2.2.2.4. Need for afﬁliation. In the ‘‘Handbook of Social Psychology’’
[62], afﬁliation is deﬁned as ‘‘the act of associating or interacting
with one or more other people’’ (p. 465). The multidimensional
model of afﬁliation [63] proposes four primary reasons (or social
rewards) for people’s desire to afﬁliate: ‘‘(1) positive affect or stim-
ulation associated with interpersonal closeness and communica-
tion, (2) attention or praise, (3) reduction of negative affect
through social contact, and (4) social comparison’’ (p. 1008). The
reason that is most relevant to the context of CIS use in healthcare
is social comparison. Social comparison ‘‘involves the seeking of
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criteria for evaluation are not readily available, particularly with
respect to opinions, beliefs, and other socially relevant attributes’’
[63, p. 1009]. This information can be helpful for reducing ambigu-
ity, uncertainty and confusion, and improving response to relevant
situations [62,63]. Individuals are increasingly dependent on the
exchange of information in the workplace to carry out their
job-related tasks. For instance, communication takes 80% of a
healthcare manager’s time [64]. Moreover, patient–clinician and
clinician–clinician communication shapes an essential component
of clinicians’ jobs. Prior studies have shown that CIS affects interac-
tions and communication among these social actors in healthcare
settings [8,65]. In the context of EMR and CPOE, better documenta-
tion is believed by physicians to improve the communication
between colleagues and nurses [61]. Therefore, the social compar-
ison dimension of the need for afﬁliation among clinicians and the
CIS congruency in facilitating the fulﬁllment of this need will be
investigated in this study.
2.2.2.5. Need for autonomy. In his ‘‘Explorations in Personality’’
book, Murray [53] states that the ﬁve sets of needs, including the
need for dominance, need for autonomy, need for aggression, need
for deference, and need for abasement, can be taken together. The
common concept among these needs is the element of control. The
need for power and need for autonomy are of interest to this study.
While the need for power is concerned with controlling other peo-
ple, the need for autonomy is about controlling one’s way of work-
ing. The system investigated in our study did not impose any
changes in the power distribution in the hospital for either nurses
or doctors. Hence, the need for power is not included in the survey.
In contrast, the system did change how doctors deal with order-
ing laboratory or radiology tests and consequent tasks. That is, it
tampered with their autonomy. For nurses, the system increased
the convenience of carrying out investigation orders, but no work
control restrictions were inﬂicted. Hence, the need for autonomy
is only included in the doctors’ questionnaire. Before proceeding
to the next section, it is worth clarifying the distinction between
expectations and desires.
2.2.3. Expectations and needs distinction
Expectations and needs (desires) are conceptually different. The
simple distinction between them identiﬁed in the information sys-
tems and marketing research literature is that ‘‘expectations state
what the individual thinks will happen, while desires represent
what the individual would like to happen’’ [19, p. 300]. Spreng
et al. [27] further elaborated that ‘‘expectations are beliefs about
the likelihood that a product is associated with certain attributes,
beneﬁts, or outcomes, whereas desires are evaluations of the
extent to which those attributes, beneﬁts, or outcomes lead to
the attainment of a person’s value. Expectations are future-ori-
ented and relatively malleable, whereas desires are present-ori-
ented and relatively stable’’ (p. 17). Our theoretical framework
therefore recognizes expectations and needs (desires) as two dis-
tinct comparison standards in the disconﬁrmation paradigm.3. Research model
This section presents a research model based on the theoretical
framework discussed in the previous chapter. Table 1 deﬁnes each
construct and Fig. 1 depicts their relationships.
3.1. Expectations and expectations congruency
Expectations have long been the dominant comparison stan-
dard in the disconﬁrmation paradigm in the marketing literature[46], and satisfaction has been considered to result from a low dis-
crepancy between the pretrial expectations and the post hoc per-
ceptions [39]. Similar to Spreng et al. [27], this study deﬁnes
clinician expectations congruency as a clinician’s subjective assess-
ment of the comparison between his or her expectations of a CIS
and the CIS performance received. In turn, clinician expectations
are conceptualized as a clinician’s set of pretrial beliefs about the
eventual performance and attributes of a CIS. The positive associa-
tion of expectations congruency and satisfaction has received con-
siderable empirical support in the marketing literature [27]. Such
an association has also been hypothesized in some IS satisfaction
research [19,66]. We hypothesize a similar positive effect of clini-
cians’ expectations congruency on their satisfaction with CIS:
H1. Clinician expectations congruency is positively related to
clinician satisfaction with CIS.
The extant marketing literature also proposes a negative rela-
tionship between expectations and expectations congruency. This
is because high expectations are more likely to be negatively dis-
conﬁrmed and low expectations are more likely to be positively
disconﬁrmed [27,39,67]. This association has been included in a
number of IS studies in different contexts such as satisfaction with
knowledge management systems [19], end user computing satis-
faction [66], and measuring Web-customer satisfaction [42]. Simi-
larly, we hypothesize that:
H2. Clinician expectations are negatively related to clinician
expectations congruency.
In addition to the indirect effect of expectations on satisfaction
throughexpectationscongruency, adirectpositive impactof expecta-
tions on satisfaction has been postulated in prior marketing research
[44]. The results of a number of IS studies have provided empirical
support for theeffect of ISusers’ expectationson their overall satisfac-
tion with the IS [68,69]. A longitudinal experiment by Szajna and
Scamell [48] showed an association between the realism of IS users’
expectations and their satisfaction with the IS. A meta-analysis by
Mahmood et al. [70] also found a strong correlation between the
two constructs. On these grounds, the next hypothesis is:
H3. Clinician expectations are positively related to clinician satis-
faction with CIS.3.2. Needs and needs congruency
Some marketing researchers have suggested the use of another
frame of reference called needs (desires, values, or wants) in con-
junction with expectations to address the shortcomings of the
expectations congruency model [27,45]. In this study, clinician
needs are deﬁned at an abstract level rather than at an attribute
level, and refer to three categories of needs (need for achievement,
need for afﬁliation, and need for autonomy) from McClelland’s
learned needs theory [40]. Clinician needs congruency also repre-
sents a clinician’s subjective assessment of the comparison
between his or her needs and the CIS performance received. Sev-
eral consumer satisfaction studies [27,28,45] have provided empir-
ical support for the needs congruency model. Similarly, we argue
that higher clinician needs congruency leads to higher satisfaction
with CIS. Therefore, the next hypothesis is:
H4. Clinician needs congruency is positively related to clinician
satisfaction with CIS.
A similar association between expectations and expectations
congruency has also been proposed for needs (desires or wants)
and needs congruency [27,28,45]. That is, in the CIS satisfaction
context, when clinicians hold high/low levels of needs (desires)
Table 1
Deﬁnition of constructs.
Construct Deﬁnition
Clinician expectations A clinician’s set of pretrial beliefs about the eventual performance and attributes of a CIS
Clinician expectations
congruency
A clinician’s subjective assessment of the comparison between his or her expectations from a CIS and the CIS performance received
Clinician needs Three categories of needs (i.e., need for achievement, need for afﬁliation, and need for autonomy) from McClelland’s learned needs
theory
Clinician needs congruency A clinician’s subjective assessment of the comparison between his or her needs and the CIS performance received
Perceived CIS performance A clinician’s beliefs regarding the performance of various functionalities of a CIS
Clinician Satisfaction with CIS An affective state representing an emotional reaction to the CIS which a clinician directly interacts with
H8
H9
H7
H6
H5
H4
H3
H2
H1
Clinician Needs Congruency
Perceived CIS Performance
Clinician Needs
Clinician Satisfaction with CIS
Clinician Expectations Clinician Expectations Congruency
Second-order construct
First-order construct 
First-order component of a reflective/formative second-order construct
(Inf.: Information; Sys.: System; Serv.: Service; Q.: Quality; Exp.: Expectations; Cong.: Congruency; 
N.: Needs; Ach.: Achievement; Aff.: Affiliation; Aut.: Autonomy)
Inf. Q. Exp.
N. Ach. N. Aff. N. Aut. N. Ach. Cong. N. Aff. Cong. N. Aut. Cong.
Sys. Q. Exp. Serv. Q. Exp. Inf. Q.  Exp. Cong. Sys. Q.  Exp. Cong. Serv. Q.  Exp. Cong.
Fig. 1. Research model.
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likely to reach these levels, thereby resulting in negative/positive
disconﬁrmation. Hence, the ﬁfth hypothesis is:
H5. Clinician needs is negatively related to clinician needs
congruency.
Service quality literature, like consumer satisfaction research,
recognizes consumer expectations as an essential concept and
compares them with service experiences. In their study of the nat-
ure and determinants of customer expectations of service, Zei-
thaml et al. [71] suggest personal needs as one of the factors
affecting expected service quality. Comparatively, in IS service
quality literature, personal needs are also considered as determi-
nants of expectations [72]. Therefore, we hypothesize:
H6. Clinician needs is positively related to clinician expectations.3.3. Perceived CIS performance
According to the expectations congruency and needs congru-
ency models, perceived performance (which both expectations
and needs are compared against) has a positive impact on both
congruencies. This is because high performance is more likely to
meet or exceed high expectations and needs [27]. In this study,perceived CIS performance is deﬁned as beliefs regarding the per-
formance of various functionalities of a CIS. The association
between perceived performance and both congruencies has been
found to be signiﬁcant in both consumer satisfaction research
[44,67] and IS satisfaction literature [26]. Based on these models
and ﬁndings, the next hypotheses are:
H7. Perceived CIS performance is positively related to clinician
expectations congruency.H8. Perceived CIS performance is positively related to clinician
needs congruency.
Several marketing studies have found a strong positive rela-
tionship between perceived performance and satisfaction
[44,67], thus indicating that the effect of perceived performance
on satisfaction is not completely mediated by the disconﬁrmation
effect. The comparative study by Tse and Wilton [44] also showed
the relative better performance of a combined disconﬁrmation
model with perceived performance over other disconﬁrmation
models without perceived performance. Similar empirical
support for the positive impact of perceived performance or func-
tionality of different CIS on clinician satisfactions has been
reported in various medical informatics studies [32,34]. Thus,
we hypothesize that:
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satisfaction with CIS.3.4. Control variables
To verify alternative explanations of the ﬁnal results, a number
of control variables were identiﬁed from the relevant literature.
Prior research suggests that age, gender [34], work experience
[34], duration of the system use [73], computer background
[33,35], and user training [33,35,70] may inﬂuence clinician satis-
faction with CIS. The effects of these variables will be controlled
in this study.
4. Research methodology
This study uses a survey methodology to empirically validate
the proposed research model. This methodology was selected
because of its appropriateness for research questions asking about
respondents’ beliefs or behaviors, generalizability power, and the
inherent statistical nature of its information [74].
4.1. Measurement model
4.1.1. Clinician expectations
In this study, the ‘‘clinician expectations’’ construct is consid-
ered a reﬂective second-order construct with three dimensions,
namely information quality, system quality, and service quality
expectations, as identiﬁed in Delone and McLean’s [23] IS success
model. Each of these dimensions is measured using reﬂective items
adopted from prior IS success studies such as [21,20]. The items
were adjusted for the healthcare context. The doctors’ and nurses’
questionnaire items are provided in Appendix A. The respondents
were asked to recall what they expected from the CIS before they
started to use it. The expectations might have been based on infor-
mation provided about the system during training sessions, what
they heard from their colleagues, or prior experience with similar
systems.
4.1.2. Clinician needs
The ‘‘clinician needs’’ construct is operationalized as a formative
second-order construct. Of the different categories of needs sug-
gested in McClelland’s learned needs theory [40], the ‘‘need for
achievement’’ and ‘‘need for afﬁliation’’ are considered the two
dimensions of the ‘‘clinician needs’’ construct for the nurse popula-
tion in this study. The ‘‘need for autonomy’’ is the third dimension
investigated for the doctor population. The ‘‘need for achieve-
ment’’, ‘‘need for afﬁliation’’, and ‘‘need for autonomy’’ are deﬁned
as ﬁrst-order reﬂective dimensions. A discussion on the application
of these needs categories to IS user satisfaction in the healthcare
context is provided in the theoretical background section. As such,
the items measuring the ‘‘need for achievement’’ in terms of
patient outcome and the ‘‘need for afﬁliation’’ pertaining to the
social comparison dimension of afﬁliation motivation are devel-
oped for the purpose of this study based on the relevant literature
including [40,53,61] and [40,62,63], respectively. The items of the
‘‘needs for autonomy’’ construct are adopted with some wording
modiﬁcations from [3,31].
4.1.3. Clinician expectations and needs congruencies
Expectations (needs) congruency can be measured with at least
two approaches. The ﬁrst one asks respondents to directly compare
the perceived performance of a product with their expectations
(needs). The second uses the calculated difference between the
perceived performance scores and expectations (needs) scores as
the measure of expectations (needs) congruency. Empirical
research comparing the two approaches has shown that the formeris superior [75]. In this study, we use the subjective direct mea-
surement of expectations (needs) congruency.
Similar to the ‘‘clinician needs’’ construct, ‘‘clinician needs con-
gruency’’ is deﬁned as a formative second-order construct with
two ﬁrst-order reﬂective constructs (for the nurses’ user groups)
including ‘‘need for achievement congruency’’ and ‘‘need for afﬁli-
ation congruency’’. The ‘‘need for autonomy congruency’’ is the
third dimension of this construct only for the doctors’ user group.
In comparison, ‘‘clinician expectations congruency’’ is considered a
reﬂective second-order construct with three ﬁrst-order reﬂective
constructs, namely ‘‘information quality expectations congruency’’,
‘‘system quality expectations congruency’’, and ‘‘service quality
expectations congruency’’.
4.1.4. Performance
Perceived CIS performance can be measured at the attribute
level or functionality level. We adopted the latter method as it is
more common in the medical informatics literature. Furthermore,
since the ‘‘clinician expectations’’ and ‘‘clinician expectations con-
gruency’’ constructs are operationalized at the attribute level in
this study, measuring perceived performance at the functionality
level can provide insights into CIS performance from another point
of view. This method can also detect any problems with the differ-
ent CIS functionalities utilized in the clinicians’ daily practices. The
questionnaire items ask about the performance of six different fea-
tures of the CIS used most frequently by the nurses and doctors in
our sample hospital.
4.1.5. Satisfaction
As we deﬁned satisfaction as an affective state, a suitable mea-
surement is the one used by [27,29,66]. These items ask respon-
dents about their feelings regarding the use of CIS.
4.2. Conceptual validity
To ensure conceptual validity, several clinicians at our sample
hospital were consulted multiple times to test the survey ques-
tions. As a result, four items pertaining to information quality
expectations (regarding information accuracy, preciseness, com-
pleteness, being provided on time), four items of system quality
expectations (regarding the system effectively integrating data
from different functional areas, maintaining high degree of data
conﬁdentiality, being easy to learn and user friendly), two items
from service quality expectations (adequate technical competence,
positive attitude towards users) and their corresponding items
from the expectations congruency construct were omitted from
the questionnaire. These items were dropped as the consulted cli-
nicians (doctors and nurses) perceived that the rest of the items
already captured the same content or were more important to their
use of the CIS. Two rounds of labeled and unlabeled sorting were
also conducted. In each round, three different IS postgraduate stu-
dents were asked to go through the sorting process [76]. More than
89% of the items were correctly placed in the intended constructs
with appropriate label. One item from the need for achievement
construct (i.e., desire to receive detailed feedback on job perfor-
mance) and its matching item from the need for achievement con-
gruency construct were omitted as the sorting judges did not ﬁnd
them compatible with the rest of the items of these constructs. The
results of the labeled sorting matched the intended construct well
(100% hit rate). Upon further consideration, another item (i.e.,
desire to save time at work) from the need for achievement con-
struct and its corresponding item from the need for achievement
congruency construct were dropped from further analysis, as they
seemed more related to clinician personal outcome than patient
outcome.
Table 2
Demographic data.
Response category No. of
responses
% of
Responses
Response category No. of
responses
% of
Responses
Nurses Doctors
Age 20–29 123 61.5 Age 20–29 44 40.37
30–39 55 27.5 30–39 42 38.53
40–49 15 7.5 40–49 18 16.51
50–59 6 3 50–59 3 2.75
>60 1 0.5 >60 2 1.83
Gender Male 12 5.91 Gender Male 78 69.64
Female 191 94.09 Female 34 30.36
Job description Staff nurse SN/SSN 196 97.03 Job description HO 10 8.93
Nursing ofﬁcers 6 2.97 MO 47 41.96
Education Diploma 102 50.25 Resident 7 6.25
Bachelors degree
(local)
17 8.37 Registrar 18 16.07
Bachelors degree
(overseas)
72 35.47 Associate consultant 10 8.93
Postgraduate degree 6 2.96 Consultant/senior
consultant
19 16.96
Others 6 2.96 Others 1 0.89
Primary language English 172 84.73 Education Bachelors degree 49 44.55
Chinese 23 11.33 Postgraduate degree 56 50.91
Malay 4 1.97 Others 5 4.55
Tamil 2 0.99 Primary language English 107 96
Others 2 0.99 Chinese 5 4
Work experience <1 (year) 30 15.23 Work experience <1 (year) 9 8
1–9 128 64.97 1–9 67 60
10–19 28 14.21 10–19 25 23
20–29 7 3.55 20–29 8 7
30> 4 2.03 30> 2 2
Computer use frequency Daily 182 89.66 Computer use frequency Daily 110 98
Once a week 16 7.88 Once a week 2 2
Once a month 5 2.46 Internet use frequency Daily 112 100
Internet use frequency Daily 187 92.57 Attendance at the training
session
Yes 79 70.54
Once a week 10 4.95 No 33 29.46
Once a month 4 1.98 Duration of the system use 0–3 (months) 8 7
Never use it 1 0.50 4–6 29 26
Attendance at the training
session
Yes 193 95.07 >6 75 67
No 10 4.93
Duration of the system use 0–3 (months) 9 4.43
4–6 73 35.96
>6 121 59.61
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The CIS investigated in this study is an electronic medical record
(EMR) system. This EMR has a computerized physician order entry
(CPOE) to handle laboratory or radiology investigation orders. It
also has documentation functions for doctors to complete patient
discharge summary and printing of medical certiﬁcates or reports.
The system also serves as a launch pad (via interfaces) to other
related clinical systems like: radiology information system, and
picture archival and communication system to view all X-Rays,
CT, MRI scans and reports, outpatient medication order system,
cluster patient record system which allows sharing of patient data
across restructured hospitals in Singapore, ICU record system used
for ICU patient documentation, and an operating theatre system
used for surgical operation documentation.
This system is used by doctors, nurses, and allied health staff to
manage patients’ medical data, orders, and documentation. The
survey targeted the ﬁrst two user groups (i.e., doctors and nurses).
Differences in the system for nurses versus doctors are more in
terms of user rights. Both groups can see almost the same pages
for example patient data, investigation orders, and documents.
However, only a doctor can order investigations or write a docu-
ment, while a nurse can only complete the order (order completion
screens) and view certain documents. This study examined the sys-
tem features related to laboratory and radiology investigationorders (involving both doctors and nurses) and the documentation
functions (involving doctors).
4.4. Survey administration
The survey was conducted at a public hospital in Singapore with
more than 500 beds. 200 surveys were distributed to doctors from
different clinical departments in the sample hospital by their clin-
ical secretaries. 114 surveys were collected back by the clinical sec-
retaries, 112 valid (i.e., complete) responses were included for data
analysis, resulting in a 56% response rate. The nurse ofﬁcers of the
19 wards in the sample hospital handed out 207 surveys to the
nurses in their wards (10 surveys per small ward and 12 surveys
for larger wards as suggested by the nursing director of the hospi-
tal). All of the distributed surveys were collected back by the nurse
ofﬁcers. Four incomplete responses were excluded and the 203
valid responses were used for data analysis, resulting in a 98%
response rate. According to the sample size requirements sug-
gested by [77] for PLS analysis, this study with nine incoming paths
to its dependent variable (i.e., four paths from the independent
variables and ﬁve paths from the control variables) required at
least a sample size of 90. The number of distributed surveys there-
fore was selected with the consideration of having sufﬁcient
responses for data analysis and imposing less extra work for the
clinical secretaries and nurse ofﬁcers. An incentive of 10 Singapore
Table 3
Inter-construct correlations and AVE scores (First-order Constructs) (Nurses’ Data).
AVE 1 2 3 4 5 6 7 8 9 10 11 12
1a 0.943 0.97b
2 0.881 0.86 0.94
3 0.937 0.53 0.55 0.97
4 0.843 0.22 0.23 0.27 0.92
5 0.829 0.17 0.17 0.34 0.80 0.91
6 0.954 0.24 0.27 0.52 0.59 0.61 0.98
7 0.829 0.34 0.34 0.44 0.28 0.28 0.29 0.91
8 0.909 0.31 0.31 0.37 0.34 0.36 0.35 0.78 0.95
10 0.858 0.22 0.22 0.33 0.64 0.69 0.57 0.37 0.41 0.93
11 0.914 0.23 0.22 0.32 0.65 0.71 0.57 0.37 0.42 0.89 0.96
13 0.726 0.22 0.18 0.35 0.57 0.67 0.58 0.44 0.47 0.70 0.71 0.85
14 0.915 0.25 0.26 0.37 0.59 0.67 0.53 0.37 0.34 0.70 0.73 0.75 0.96
a Constructs are in the same order as in Table B1.
b The numbers on the diagonal cells are the square root of AVEs.
Table 4
Inter-construct correlations and AVE scores (First-order Constructs) (Doctors’ Data).
AVE 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1a 0.901 0.95b
2 0.901 0.82 .95
3 0.928 0.68 0.62 .93
4 0.882 0.24 0.17 0.12 0.88
5 0.862 0.08 0.15 0.05 0.76 0.86
6 0.942 0.11 0.04 0.09 0.37 0.33 0.94
7 0.903 0.63 0.51 0.45 0.34 0.24 0.11 0.90
8 0.960 0.58 0.51 0.50 0.26 0.16 0.13 0.86 0.96
9 0.899 0.53 0.45 0.56 0.32 0.23 0.17 0.73 0.76 0.90
10 0.856 0.03 0.06 0.02 0.59 0.61 0.37 0.15 0.16 0.17 0.86
11 0.931 0.06 0.06 0.02 0.54 0.61 0.37 0.06 0.07 0.14 0.79 0.93
12 0.839 0.04 0.09 0.09 0.55 0.57 0.34 0.15 0.16 0.19 0.81 0.81 0.91
13 0.770 0.01 0.05 0.09 0.54 0.62 0.39 0.12 0.10 0.13 0.60 0.50 0.58 0.77
14 0.953 0.01 0.07 0.02 0.60 0.73 0.30 0.13 0.05 0.13 0.63 0.60 0.57 0.73 0.95
a Constructs are in the same order as in Table B1.
b The numbers on the diagonal cells are the square root of AVEs.
Table 5
Inter-construct correlations and AVE scores (Second-order Constructs).
Constructs 1 2 3 1 2 3
Nurses Doctors
1. Clinician expectations 0.87a 0.90a
2. Clinician expectations congruency 0.37 0.88 0.16 0.82
3. Clinician needs 0.44 0.38 – 0.64 0.30 –
4. Clinician needs congruency 0.31 0.74 0.43 0.04 0.67 0.18
a The numbers on the diagonal cells are the square root of AVEs.
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and approved by the institutional review board (IRB). Table 2
shows the demographic information of the respondents.5. Results
Data analysis was carried out using the partial least squares
(PLS) technique of structural equation modeling [78] with Smart-
PLS software (version 2.0 (beta)) [79]. This research follows the
two-step approach suggested by Anderson and Gerbing [80] to
conduct the structural equation modeling. In the ﬁrst step, the
measurement model is veriﬁed for construct reliability and valid-
ity. In the next step, the structural model and hypotheses are eval-
uated [78,81]. Both analyses use the same samples. The
bootstrapping approach with 1000 repetition is utilized to assess
the signiﬁcance of PLS estimates [78,82].5.1. Measurement model assessment
The measurement model is assessed for construct reliability
and validity by conducting a conﬁrmatory factor analysis (CFA).
Two measures of reliability are Cronbach’s alpha and composite
reliability. To show adequate reliability, they are required to be
greater than 0.70 [83,84]. All of the Cronbach’s alpha and compos-
ite reliability values of the ﬁrst-order constructs for the nurses’
data are above 0.90. These values for the doctors’ data are all
greater than 0.80 (presented in Table B1, Appendix B).
Determining convergent validity requires all items to load
highly on their hypothesized constructs with signiﬁcant t-values
[85]. All of the item loadings of our ﬁrst-order constructs fulﬁll this
requirement in both of the user groups’ data (Table B2 in Appendix
B). In addition, the average variance extracted (AVE) of each con-
struct should be greater than 0.50 [86]. All of the AVEs for the
ﬁrst-order constructs exceed this threshold (Table B2, Appendix B).
Table 7
Measurement model results (Second-order Formative Constructs).
Constructs Components Weight Sig. a VIF Weight Sig. a VIF Weight Sig. a VIF
Nurses Doctors Doctors b
Clinician needs Need for achievement 0.559 ** 2.414 0.437 * 3.598 0.590 ** 2.051
Need for afﬁliation 0.505 ** 2.414 0.242 n.s 4.128 – – –
Need for autonomy – – – 0.408 * 2.474 0.489 ** 2.051
Clinician needs congruency Need for achievement congruency 0.311 ** 4.164 0.399 n.s 3.360 0.484 * 2.851
Need for afﬁliation congruency 0.717 *** 4.164 0.223 n.s 3.504 – – –
Need for autonomy congruency – – – 0.448  3.754 0.568 * 2.851
n.s = not signiﬁcant.
a Bootstrapping results (n = 1000).
b After removing the need for afﬁliation and need for afﬁliation congruency components from the doctors’ data.
*** p < 0.001.
** p < 0.01.
* p < 0.05.
 p < 0.1.
Table 6
Measurement model results (Second-order Reﬂective Constructs).
Constructs Components Loading Sig.
a
Loading Sig.
a
Cronbach’s
alpha
Composite
reliability
AVE
Nurses Doctors
Clinician expectations Information quality expectations 0.878 *** 0.939 *** Nr = 0.847 Nr = 0.904 Nr = 0.759
Dr = 0.879 Dr = 0.926 Dr = 0.806
System quality expectations 0.891 *** 0.904 ***
Service quality expectations 0.845 *** 0.848 ***
Clinician expectations
congruency
Information quality expectations
congruency
0.903 *** 0.910 *** Nr = 0.857 Nr = 0.913 Nr = 0.779
Dr = 0.743 Dr = 0.854 Dr = 0.669
System quality expectations congruency 0.921 *** 0.915 ***
Service quality expectations congruency 0.821 *** 0.585 ***
Nr = Nurses, Dr = Doctors.
a Bootstrapping results (n = 1000).
*** p < 0.001.
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patterns and AVE analysis. Discriminant validity is shown when
items load more highly on their theoretically intended constructs
than on other constructs. In addition, the square root of the AVE
for each construct should be larger than the correlation between
that construct and any other construct in the model [85]. Three
items (INFQ 4, SYSQ 1, and INF-C4) in the nurses’ data (Table B3,
Appendix B) and three items (INFQ 4, SYSQ 1, and SYSQ 5) in the
doctors’ data (Table B4, Appendix B) show close overlap percent-
ages with a construct other than the intended one. Therefore, they
are excluded from the rest of the data analysis. All of the items now
load more highly on their own constructs. As shown in Tables 3
and 4, the AVE analyses are also satisfactory for both user groups.
Each of the second-order constructs is approximated separately
using the repeated indicators approach (AKA the hierarchical com-
ponent model) suggested by Wold [87,78,81,88]. As stated by Chin
[78], ‘‘In essence, a second-order factor is directly measured by the
observed variables of all the ﬁrst-order factors. While this
approach repeats the number of manifest variables used, the model
can be estimated by the standard PLS algorithm’’ (p. 665). Latent
variable scores (representing the ﬁrst-order constructs) calculated
by PLS at this stage serve as manifest variables for the second-
order constructs in subsequent analyses [81]. According to Chin
[78], the ’’test of validity for a second-order factor model should,
by analogy, follow the same process that is used to examine the
validity of ﬁrst-order factors’’ (p. 667).
Table 5 shows the correlations of the second-order constructs,
and Table 6 reports the component loadings, Cronbach’s alpha,composite reliability, and AVE for the two second-order reﬂective
constructs of this study. The values meet all of the requirements
as discussed for the ﬁrst-order constructs in the both nurses’ and
doctors’ data.
This study has two second-order formative constructs, namely
‘‘clinician needs’’ and ‘‘clinician needs congruency’’. For the forma-
tive constructs, the item weights are examined rather than the
item loadings [78]. In addition, the formative measures should be
assessed for multicollinearity. High multicollinearity is not desir-
able for formative constructs as it may be an indication of mea-
sures capturing the same aspect of the construct. Variance
inﬂation factor (VIF) and tolerance can be used to identify the pres-
ence of multicollinearity [89]. VIF < 3.3 is the recommended cut-off
criterion in the literature [89,90]. In the nurses’ data, all of the
component weights for the ‘‘clinician needs’’ and ‘‘clinician needs
congruency’’ constructs are signiﬁcant. The components of the ‘‘cli-
nician needs’’ construct have satisfactory VIF. However, the VIF of
the components of the ‘‘clinician needs congruency’’ construct
are greater than 3.3 (see Table 7). All these components are kept
to ensure content validity [89,91].
In the doctors’ data, VIF greater than 3.3 is observed for most of
the components of the two formative constructs. In addition, only
two of the component weights are signiﬁcant (see Table 7).
Diamantopoulos and Siguaw [92] suggest that it may be appropri-
ate to remove any item with non-signiﬁcant weight from a forma-
tive constructs (one at a time) with reserving the content validity
of the construct. The need for afﬁliation and need for afﬁliation
congruency components were omitted from the two second-order
Table 8
Structural model results.
Structural relation (hypothesis) Path Coef. Sig.a R2 Path Coef. Sig.a R2
Nurses Doctors
Clinician expectations congruency? clinician satisfaction (H1) 0.14 n.s 0.66 0.36 *** 0.66
Clinician expectations? clinician satisfaction (H3) 0.07 n.s 0.08 n.s
Clinician needs congruency? clinician satisfaction (H4) 0.31 *** 0.12 n.s
Perceived CIS performance? clinician satisfaction (H9) 0.39 *** 0.43 ***
Clinician expectations? clinician expectations congruency (H2) 0.18 ** 0.50 0.13  0.43
Perceived CIS performance? clinician expectations congruency (H7) 0.63 *** 0.64 ***
Clinician Needs? Clinician Expectations (H6) 0.44 *** 0.20 0.63 *** 0.40
Clinician needs? clinician needs congruency (H5) 0.11 * 0.53 0.13  0.37
Perceived CIS performance? clinician needs congruency (H8) 0.67 *** 0.60 ***
Control variables:
Age 0.08 n.s 0.10 n.s
Gender 0.01 n.s 0.07 n.s
Attendance at training session – – 0.02 n.s
Work experience 0.06 n.s 0.23 
Duration of system use 0.03 n.s 0.02 n.s
n.s = not signiﬁcant.
a Bootstrapping results (n = 1000).
*** p < 0.001.
** p < 0.01.
* p < 0.05.
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weight among the other components. After this omission, all the
VIF are below the recommended threshold of 3.3, and all the
weights are signiﬁcant. The omission is less likely to affect the con-
tent validity of these construct considerably. This is so because the
effect of the need for afﬁliation in terms of improved interaction
and communication with colleagues in order to obtain necessary
information to carry out daily tasks with the use of the system
might be more salient for nurses (e.g., less phone call needs for
conﬁrming the right order, abnormal results notiﬁcation, patient
information transfer to the nurses in the next shift).
5.2. Structural model and hypotheses testing
After ensuring a proper measurement model, the next step is to
test the structural model. This includes assessing the variance
explained (using R2) and the signiﬁcance of the path coefﬁcients.
Table 8 presents the results of the structural model assessments.
In the nurses’ data, the results indicate the proposed model
explained 66% of variance for clinician satisfaction, 53% of variance
for clinician needs congruency, 50% of variance for clinician expec-
tations congruency, and 20% of variance for clinician expectations.
According to the signiﬁcance of the path coefﬁcients and their
signs, Hypotheses 4, 6, 7, 8, and 9 are supported whereas Hypoth-
eses 1, 2, 3, and 5 are not supported.
In the doctors’ data, the proposed model accounts for 66% of
variance for clinician satisfaction, 43% of variance for clinician
expectations congruency, 40% of variance for clinician expecta-
tions, and 37% of variance for clinician needs congruency. Based
on the signiﬁcance results of the path coefﬁcients and their signs,
Hypotheses 1, 6, 7, 8, and 9 are supported while Hypotheses 2, 3,
4, and 5 are not supported.
Except for work experience, none of the control variables were
found to have a signiﬁcant impact on clinician satisfaction. Work
experience was signiﬁcant only at the 0.1 level in the doctors’ data.
Computer literacy was not included in the model as a control var-
iable because the respondents were generally computer literate (a
high percentage of both doctors (more than 90%) and nurses
(almost 90%) indicated daily use of the Internet and computers).
Attendance at the training session was only included in the doc-
tors’ model because almost all of the nurses participated in the
training session.6. Discussion and implications
This study aims to devise a framework for the cognitive deter-
minants of IS user satisfaction (particularly clinicians) and explain
how they shape satisfaction through the lens of the disconﬁrma-
tion paradigm. The framework considers the perceived perfor-
mance of the system and its congruency with users’ expectations
and needs to form their satisfaction.
The results of the study show that the clinicians were satisﬁed
overall with the system. Of the two user proﬁles investigated, the
nurses show greater satisfaction with the system (mean = 5.44)
than the doctors (mean = 4.5) with t (313) = 7.05, p < 0.001. The
results also indicate that the perceived CIS performance has a
major impact on both nurses’ and doctors’ satisfaction. This corre-
sponds with the ﬁndings of previous IS user satisfaction studies
[29,93] and consumer satisfaction research [44,67,94]. The results
suggest that the impression the actual performance of a system
leaves on users is the essential factor explaining their satisfaction.
Perceived CIS performance not only affected satisfaction, but was
also found to signiﬁcantly impact the doctors’ and nurses’ needs
and expectations congruencies.
While the nurses’ and doctors’ results are consistent with each
other on the impact of perceived CIS performance, the effects of the
other factors on satisfaction differ between these two user groups.
The results of this study show that the second most inﬂuential fac-
tor on nurses’ satisfaction is needs congruency. That is, among
nurses, the system performance in fulﬁlling their needs in the
workplace setting has a signiﬁcant impact on their positive percep-
tion of the system. Similar ﬁndings on the signiﬁcant impact of
needs congruency on user satisfaction have been observed in prior
IS research [26] and consumer satisfaction literature [27,28,95,96].
In addition, nurses’ needs were found to have a positive impact on
their expectations. In contrast, the other two factors (i.e., expecta-
tions and expectations congruency) were not observed to have a
direct signiﬁcant effect on nurses’ satisfaction. This is consistent
with the ﬁndings of previous studies such as [29,95,97]. This study
was conducted more than six months after the implementation
and initial use of the system by the nurses. Therefore, there is a
possibility that the nurses were not able to recall their initial
expectations after this period of time, which would consequently
result in the lack of a signiﬁcant inﬂuence of expectations and
expectations congruency in the research model.
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expectations which inﬂuences their satisfaction with the system
rather than its relative performance with regard to their needs.
Nevertheless, doctors’ needs were found to signiﬁcantly affect their
expectations. Previous IS studies [6,26,48] and especially consumer
satisfaction research [39,98] provide substantial empirical evi-
dence for the impact of expectations congruency on user satisfac-
tion. This ﬁnding can be attributed to the high importance of
patients’ healthcare such that it might lead doctors to put their
patients’ healthcare needs ahead of their own needs. Therefore,
the performance of the system at meeting doctors’ expectations
at delivering the best healthcare to their patients played a signiﬁ-
cant role in their positive perception of the system. In addition, the
doctors in our sample hospital had experience with using similar
CIS in other hospitals, while the nurses came from a paper-based
system background. Therefore, the doctors’ clearer expectations
compared to the nurses’ expectations (limited to the information
from the training session or colleagues) might explain the salient
impact of expectations congruency on doctors.
This study’s ﬁndings on the relationships between ‘‘expectations
and expectations congruency’’ and ‘‘needs and needs congruency’’
were quite similar among the two users groups. The results indi-
cated no direct negative relationships. Post hoc analysis on any
indirect or interaction effects between these constructs were also
not signiﬁcant. Prior research on the association between expecta-
tions and expectations congruency consists of three views (since
the relationship between clinician needs and clinician needs con-
gruency was formed on the same basis as clinician expectations
and clinician expectations congruency association, the following
discussion also applies to their relationship). Some studies assert
that there is no relationship between expectations and expectations
congruency, and consider their effects on satisfaction to be additive.
This claim (originally made by [43,99]) has received empirical sup-
port from several studies (for a review, see [39]). Other studies
assert a direct negative link from expectations to expectations con-
gruency (also hypothesized in this study). Finally, the third view
states ‘‘although the results [of the previous two views] are incon-
clusive to date, the possibility of an interactive relationship seems
worthy of further investigation’’ (p. 32). We examined the last
two views, but our results correspond with the ﬁrst view and sup-
port the possibility of no relationship between the comparison
standards and their congruencies. However, this ﬁnding should be
acknowledged with respect to the high correlation observed
between the ﬁrst-order components of these constructs.6.1. Implications for theory
Elaborating on the antecedents of CIS satisfaction (i.e., clini-
cians’ perceptions of CIS performance, evaluation of that perfor-
mance at meeting clinicians’ needs in the workplace, and
fulﬁlling their CIS expectations) has valuable theoretical contribu-
tions for both the clinician satisfaction and IS end user satisfaction
literature. It offers insights into the underlying cognitive-evalua-
tive processes in which various attributes of CIS and IS such as
information quality, system quality, and service quality, long stud-
ied in the IS research, translate into clinician satisfaction.
While perceived CIS performance was shown to be the most sig-
niﬁcant determinant of satisfaction, needs and expectations con-
gruencies were also found to be predictive of satisfaction for
different user groups. Therefore, including other factors beyond
the mere technical capabilities of a system into satisfaction models
seems more appropriate and informative. For complex systems
such as CIS, our results reinforce the need to investigate the satis-
faction of various user groups by using different approaches and
varying antecedents.Compared to expectations congruency, the needs congruency
construct is a relatively less-investigated concept in the IS and
CIS satisfaction research. The results suggest that when users have
limited expectations about the system (e.g., due to system novelty
or lack of previous experience with the system), system congru-
ency with their needs might dominate their satisfaction. However,
when they have better expectations of the system (e.g., based on
past experience or knowledge from vendors), system fulﬁllment
of their expectations might inﬂuence their satisfaction rather than
their needs. The results of this study hence shed light on the appli-
cations and relative effects of these concepts.
The empirical evidence of the impact of needs congruency on
clinician satisfaction (among nurses) shows the importance of con-
sidering users’ needs fulﬁllment in end user satisfaction above and
beyond their expectations (at least in the situations just discussed).
In addition, the theoretical framework of this study identiﬁed and
incorporated speciﬁc clinicians’ needs regarding CIS based on McC-
lelland’s learned needs theory [40], and adjusted them based on
the unique characteristics of the healthcare context and the CIS
used in the sample hospital. McClelland’s learned needs theory is
considered to be between the content and process theories of moti-
vation. That is, this theory recognizes individual difference (like
process theories of motivation), but also has content (certain needs
categories) which gives it considerable explanatory potential.
6.2. Implications for practice
The empirical ﬁndings of this study have important implica-
tions for practice. According to the results, system performance
plays the most important role in users’ satisfaction. Hence, the
technical capabilities of CIS still remain an important issue to
address in CIS implementation. The CIS implementers could make
sure that their systems consistently perform well and that there is
fast and reliable service support in case of any problems with the
system. This is especially important in healthcare environments
where the availability of the system is crucial for the wellbeing
of patients in emergency situations.
Different user groups utilize different functions of the system.
Regular assessment of the frequently used features of the system
could be helpful for improving users’ perceptions of the system.
In the case investigated in this study, the system considerably
reduced nurses’ paperwork and saved them time in that respect.
However, the system’s printing problem when generating investi-
gation order lists and identiﬁcation stickers (which partly replaced
nurses’ paperwork) caused new difﬁculties in their workﬂow. In
addition, when a CIS goes down, users have to revert to the old
paper-based system. This shift in the system is frustrating for
users. Given that this paper-based data will not be reﬂected in
the system, it causes communication problems (e.g., forgetting to
transfer investigations conducted during CIS down time to the
nurses in the next shift), increases the amount of duplicate inves-
tigations and costs, and may lead to patient dissatisfaction.
In addition, different CIS such as electronic medical records
come with numerous functionalities. While many information
technology managers and vendors often focus on selling more fea-
tures and functionalities, the results of this study suggest that they
should also emphasize ‘‘system performance’’ or how well these
features operate.
Expectations congruency was found to affect users’ satisfaction
in at least one of the user groups in this study. Users usually gain
insights and ﬁrst impressions of the system during training ses-
sions. Therefore, it is critical not to oversell the system as this can
increase user disappointment if it does not meet expectations.
The level of expectations should be kept reasonable. Another source
of expectations is previous experience with similar systems. Man-
agers and implementers should look for systems utilized in other
F. Karimi et al. / Journal of Biomedical Informatics 53 (2015) 342–354 353healthcare institutions (especially those their users might have pre-
viously used) and adjust implementations to their best practices.
The empirical evidence from this study on the inﬂuence of
needs congruency on nurses’ satisfaction suggests that healthcare
managers and CIS developers could enhance clinical users’ satisfac-
tion by taking their needs into consideration when developing or
planning any system. Clinician needs was also shown to be a signif-
icant determinant of clinician expectations. Training sessions for
newly implemented CIS could provide information about how
the CIS can be used to fulﬁll clinicians’ desires in the workplace.
This will help to guide clinician expectations in favor of the sys-
tems. Among these needs are clinicians’ desires for efﬁcient com-
munication with their colleagues to obtain the information
required to carry out their daily tasks, and improvement of their
work performance in terms of patient satisfaction or quality of
healthcare provided.
These implications should be noted in light of the limitations of
the study. The fact that the nurse ofﬁcers and clinical secretaries of
the studied hospital passed the devised number of surveys to part
of the nurses and doctors of their wards and clinical departments
suggests potential for sample selection bias. While the study intro-
duced different determinants of clinicians’ satisfaction, the unex-
plained R2 indicates the possibility of other factors affecting
satisfaction such as user perceived performance. Future studies
can built on the research model presented here and explore such
additional factors. The CIS investigated was also limited to features
related to laboratory and radiology investigation orders and docu-
mentation functions.7. Conclusion
This study developed a conceptual framework for clinicians’
satisfaction formation based on the expectations congruency and
needs congruency models. Prior IS and CIS satisfaction research
(Delone and McLean’s [23] IS success model) identifying various
attributes of CIS was incorporated into the framework. The effects
of various needs categories fromMcClelland’s learned needs theory
[40] were investigated as the basis of clinicians’ job-related needs
with respect to CIS. CIS performance at the functionality level was
also examined as another determinant of clinician satisfaction with
CIS.Appendix A. Supplementary material
Supplementary data associated with this article can be found, in
the online version, at http://dx.doi.org/10.1016/j.jbi.2014.12.008.
References
[1] Mayﬁeld SR. A multivariate analysis of the effects of CPOE on hospital quality
and patient safety. 2008.
[2] Berner ES, Detmer DE, Simborg D. Will the wave ﬁnally break? A brief view of
the adoption of electronic medical records in the United States. J Am Med
Inform Assoc 2005;12(1):3–7.
[3] Bhattacherjee A, Hikmet N. Physicians’ resistance toward healthcare
information technology: a theoretical model and empirical test. Eur J Inform
Syst 2007;16:725–37.
[4] Chiang MF, Boland MV, Margolis JW, Lum F, Abramoff MD, Hildebrand PL.
Adoption and perceptions of electronic health record systems by
ophthalmologists: an American Academy of Ophthalmology survey.
Ophthalmology 2008;115(9):1591–7.
[5] Mazzoleni MC, Baiardi P, Giorgi I, Franchi G, Marconi R, Cortesi M. Assessing
users’ satisfaction through perception of usefulness and ease of use in the daily
interaction with a hospital information system. Proceedings of the AMIA
Annual Fall Symposium; 1996, p. 752–6.
[6] Bhattacherjee A. Understanding information systems continuance: an
expectation-conﬁrmation model. MIS Quarterly 2001;25(3):351–70.
[7] Bhattacherjee A, Premkumar G. Understanding changes in belief and attitude
toward information technology usage: a theoretical model and longitudinal
test. Mis Quarterly 2004;28:229–54.[8] Sicotte C, Pare G, Bini KK, Moreault MP, Laverdure G. Virtual organization of
hospital medical imaging: a user satisfaction survey. J Digit Imag
2010;23:689–700.
[9] Burton-Jones A, Straub DW. Reconceptualizing system usage: an approach and
empirical test. Inform Syst Res 2006;17:228–46.
[10] Kim HW, Kankanhalli A. Investigating user resistance to information systems
implementation: a status quo bias perspective. Mis Quarterly
2009;33:567–82.
[11] Wixom BH, Todd PA. A theoretical integration of user satisfaction and
technology acceptance. Inform Syst Res 2005;16:85–102.
[12] DeLone WH, McLean ER. Information systems success: the quest for the
dependent variable. Inform Syst Res 1992;3:60–95.
[13] van der Meijden MJ, Tange HJ, Troost J, Hasman A. Determinants of success of
inpatient clinical information systems: a literature review. J Am Med Inform
Assoc 2003;10:235–43.
[14] Ives B, Olson MH, Baroudi JJ. The measurement of user information
satisfaction. Commun ACM 1983;26(10):785–93.
[15] Cyert R, March J. A behavioral theory of the ﬁrm. Englewood Cliffs
(NJ): Prentice-Hall, Inc.; 1963.
[16] Bailey JE, Pearson SW. Development of a tool for measuring and analyzing
computer user satisfaction. Manage Sci 1983;29:530–45.
[17] Au N, Ngai EWT, Cheng TCE. A critical review of end-user information system
satisfaction research and a new research framework. Omega-Int J Manage Sci
2002;30:451–78.
[18] Zviran M, Erlich Z. Measuring IS user satisfaction: review and implications.
Commun Assoc Inform Syst 2003;12:81–103.
[19] Nevo D, Chan YE. A temporal approach to expectations and desires from
knowledge management systems. Decision Support Syst 2007;44:298–312.
[20] Baroudi JJ, Orlikowski WJ. A short-form measure of user information
satisfaction: a psychometric evaluation and notes on use. J Manage Inf Syst
1988;4:44–59.
[21] Doll WJ, Torkzadeh G. The measurement of end-user computing satisfaction.
Mis Quarterly 1988;12:259–74.
[22] Doll WJ, Xia WD, Torkzadeh G. A conﬁrmatory factor-analysis of the end-user
computing satisfaction instrument. Mis Quarterly 1994;18:453–61.
[23] DeLone WH, McLean ER. The DeLone and McLean model of information
systems success: a ten-year update. J Manage Inf Syst 2003;19:9–30.
[24] Seddon PB, Staples S, Patnayakuni R, Bowtell M. Dimensions of information
systems success. Commun AIS 1999;2:5.
[25] Briggs RO, Reinig BA, de Vreede GJ. The yield shift theory of satisfaction and its
application to the IS/IT domain. J Assoc Inform Syst 2008;9:267–93.
[26] Khalifa M, Liu V. Satisfaction with internet-based services: the role of
expectations and desires. Int J Electron Commerce 2002;7:31–49.
[27] Spreng RA, MacKenzie SB, Olshavsky RW. A reexamination of the determinants
of consumer satisfaction. J Market 1996;60:15–32.
[28] Wirtz J, Mattila A. Exploring the role of alternative perceived performance
measures and needs-congruency in the consumer satisfaction process. J
Consumer Psychol 2001;11:181–92.
[29] Au N, Ngai EWT, Cheng TCE. Extending the understanding of end user
information systems satisfaction formation: an equitable needs fulﬁllment
model approach. Mis Quarterly 2008;32:43–66.
[30] Lapointe L, Rivard S. A multilevel model of resistance to information
technology implementation. Mis Quarterly 2005;29:461–91.
[31] Walter Z, Lopez MS. Physician acceptance of information technologies: role of
perceived threat to professional autonomy. Decision Support Syst
2008;46:206–15.
[32] Lee F, Teich JM, Spurr CD, Bates DW. Implementation of physician order entry:
user satisfaction and self-reported usage patterns. J Am Med Inform Assoc
1996;3:42–55.
[33] Likourezos A, Chalﬁn DB, Murphy DG, Sommer B, Darcy K, Davidson SJ.
Physician and nurse satisfaction with an electronic medical record system. J
Emerg Med 2004;27:419–24.
[34] Palm JM, Colombet I, Sicotte C, Degoulet P. Determinants of user satisfaction
with a Clinical Information System. AMIA Annu Symp Proc; 2006,
p. 614–8.
[35] Tan WS, Phang JS, Tan LK. Evaluating user satisfaction with an electronic
prescription system in a primary care group. Ann Acad Med Singapore
2009;38:494–7.
[36] Chau PYK, Hu PJ. Examining a model of information technology acceptance by
individual professionals: an exploratory study. J Manage Inf Syst
2002;18:191–229.
[37] Hu PJH, Chau PYK, Sheng ORL. Adoption of telemedicine technology by health
care organizations: an exploratory study. J Organiz Comput Electron
Commerce 2002;12:179–221.
[38] Fournier S, Mick DG. Rediscovering satisfaction. J Market 1999;63:5–23.
[39] Yi Y. A critical review of consumer satisfaction. Rev Market 1990;4:68–123.
[40] McClelland DC. The achieving society: with a new introduction. New
York: Irvington Publishers: Distributed by Halsted Press; 1976.
[41] Bhattacherjee A, Hikmet N, Menachemi N, Kayhan VO, Brooks RG. The
differential performance effects of healthcare information technology
adoption. Inform Syst Manage 2007;24:5–14.
[42] McKinney V, Yoon K, Zahedi F. The measurement of web-customer
satisfaction: an expectation and disconﬁrmation approach. Inform Syst Res
2002;13:296–315.
[43] Oliver RL. A cognitive model of the antecedents and consequences of
satisfaction decisions. J Market Res 1980;17:460–9.
354 F. Karimi et al. / Journal of Biomedical Informatics 53 (2015) 342–354[44] Tse DK, Wilton PC. Models of consumer satisfaction formation – an extension. J
Market Res 1988;25:204–12.
[45] Westbrook RA, Reilly MD. Value-percept disparity – an alternative to the
disconﬁrmation of expectations theory of consumer satisfaction. Adv
Consumer Res 1983;10:256–61.
[46] Cadotte ER, Woodruff RB, Jenkins RL. Expectations and norms in models of
consumer satisfaction. J Market Res 1987;24:305–14.
[47] Woodruff RB, Cadotte ER, Jenkins RL. Modeling consumer satisfaction
processes using experience-based norms. J Market Res 1983;20:286–304.
[48] Szajna B, Scamell RW. The effects of information system user expectations on
their performance and perceptions. MIS Quarterly 1993;17:493–516.
[49] Maslow AH. A theory of human motivation. Psychol Rev 1943;50:370–96.
[50] Maslow AH. Motivation and personality. New York: Harper & Row Publishers,
Inc.; 1970.
[51] Alderfer CP. Empirical test of a new theory of human needs. Organiz Behavior
Human Performan 1969;4:142–75.
[52] Alderfer CP. Existence, relatedness, and growth: human needs in
organizational settings. New York: Free Press; 1972.
[53] Murray HA. Explorations in personality; a clinical and experimental study of
ﬁfty men of college age. New York (London) etc.: Oxford university press;
1938.
[54] McClelland DC, Atkinson JK, Clark RA, Lowell EL. The achievement motive. New
York: Appleton-Century-Crofts; 1953.
[55] McNeese-Smith DK. The relationship between managerial motivation,
leadership, nurse outcomes and patient. J Organiz Behavior
1999;20(2):243–59.
[56] Medcof JW, Wegener JG. Work technology and the needs for achievement and
nurturance among nurses. J Organiz Behavior 1992;13(4):413–23.
[57] Stahl MJ. Managerial and technical motivation: assessing needs for
achievement, power and afﬁliation. New York: Praeger; 1986.
[58] Porter LW, Bigley GA, Steers RM. Motivation and work behavior. McGraw-Hill/
Irwin; 2003.
[59] Fadeley PJ. Motivation and job satisfaction among nursing assistants. 1999.
[60] Robbins SP, Bergman R, Stagg I, Coulter M. Foundations of
management. Pearson Education Australia; 2003.
[61] Holden RJ. Physicians’ beliefs about using EMR and CPOE: in pursuit of a
contextualized understanding of health IT use behavior. Int J Med Inform
2010;79:71–80.
[62] Leary MR. Afﬁliation, acceptance, and belonging the Persuit of interpersonal
connection. Handbook of social psychology. Hoboken (N.J.): John Wiley; 2010.
864–97.
[63] Hill CA. Afﬁliation motivation: people who need people... but in different ways.
J Personal Soc Psychol 1987;52(5):1008–18.
[64] Carson KD, Carson PP, Roe CW. Management of healthcare
organizations. South-Western College Pub.; 1995.
[65] Ng BY, Kankanhalli A. IT Impact on individual work: a study in the context of
healthcare services. ICIS 2009 Proceedings. Phoenix (Arizona); 2009.
[66] Chin WW, Lee MKO. A proposed model and measurement instrument for the
formation of IS satisfaction: the case of end-user computing satisfaction. In:
Proceedings of the twenty ﬁrst international conference on information
systems. Brisbane, Queensland (Australia): Association for Information
Systems; 2000. p. 553–63.
[67] Churchill GA, Surprenant C. An investigation into the determinants of
customer satisfaction. J Market Res 1982;19:491–504.
[68] Rushinek A, Rushinek SF. What makes users happy – the results of a user
questionnaire are used to determine the effects of 17 different independent
variables on user satisfaction. Commun Acm 1986;29:594–8.
[69] Yoon Y, Guimaraes T. Assessing expert systems impact on users’ jobs. J Manage
Inf Syst 1995;12:225–49.
[70] Mahmood MA, Burn JM, Gemoets LA, Jacquez C. Variables affecting
information technology end-user satisfaction: a meta-analysis of the
empirical literature. Int J Human-Comput Studies 2000;52:751–71.
[71] Zeithaml VA, Berry LL, Parasuraman A. The nature and determinants of
customer expectations of service. J Acad Market Sci 1993;21(1):1–12.
[72] Pitt LF, Watson RT, Kavan CB. Service quality: a measure of information
systems effectiveness. MIS Quarterly 1995;19(2):173–87.
[73] Murff HJ, Kannry J. Physician satisfaction with two order entry systems. J Am
Med Inform Assoc 2001;8:499–509.[74] Neuman WL. Social research methods: qualitative and quantitative
approaches. 6th ed. Boston: Allyn and Bacon; 2006.
[75] Dabholkar PA, Shepherd CD, Thorpe DI. A comprehensive framework for
service quality: an investigation of critical conceptual and measurement issues
through a longitudinal study. J Retail 2000;76:139–73.
[76] Moore GC, Benbasat I. Development of an instrument to measure the
perceptions of adopting an information technology innovation. Inform Syst
Res 1991;2:192–222.
[77] Chin WW, Newsted P. Structural equation modeling analysis with small
samples using partial least squares. In: Hoyle RH, editor. Statistical strategies
for small sample research. Thousand Oaks (CA): SAGE Publications; 1999. p.
307–42.
[78] Chin WW. How to write up and report PLS analyses. In: Esposito Vinzi V, Chin
WW, Henseler J, Wang H, editors. Handbook of partial least squares. Berlin
(Heidelberg): Springer; 2010. p. 655–90.
[79] Ringle CM, Wende S, Will A. SmartPLS. 2.0 (beta) ed. Hamburg, Germany:
SmartPLS; 2005.
[80] Anderson JC, Gerbing DW. Structural equation modeling in practice – a review
and recommended 2-Step approach. Psychol Bull 1988;103:411–23.
[81] Wilson B. Using PLS to investigate interaction effects between higher order
branding constructs. In: Handbook of partial least squares: concepts, methods
and applications. New York: Springer; 2010. p. 621–52.
[82] Hair JF, Ringle CM, Sarstedt M. Partial least squares structural equation
modeling: rigorous applications, better results and higher acceptance. Long
Range Plann 2013;46:1–12.
[83] Hair JF, Anderson RE, Tatham RL, Black WC. Multivariate data analysis with
readings. 5th ed. Englewood Cliffs (NJ): Prentice Hall; 1998.
[84] Nunnally JC, Bernstein IH. Psychometric theory. 3rd ed. New York: McGraw-
Hill; 1994.
[85] Gefen D, Straub D. A practical guide to factorial validity using PLS-graph:
tutorial and annotated example. Commun Assoc Inform Syst 2005;16:91–109.
[86] Fornell C, Larcker DF. Evaluating structural equation models with
unobservable and measurement error. J Market Res 1981;18:39–50.
[87] Wold H. Model construction and evaluation when theoretical knowledge is
scarce: theory and application of partial least squares. Evaluation of
econometric models. New York: Academic Press; 1980.
[88] Lohmöller JB. Latent variable path modeling with partial least
squares. Heidelberg: Physica-Verlag; 1989.
[89] Petter S, Straub D, Rai A. Specifying formative constructs in information
systems research. Mis Quarterly 2007;31:623–56.
[90] Hair JF, Sarstedt M, Ringle CM, Mena JA. An assessment of the use of partial
least squares structural equation modeling in marketing research. J Acad
Market Sci 2011:1–20.
[91] Bollen K, Lennox R. Conventional wisdom on measurement – a structural
equation perspective. Psychol Bull 1991;110:305–14.
[92] Diamantopoulos A, Siguaw JA. Formative versus reﬂective indicators in
organizational measure development: a comparison and empirical
illustration. British J Manage 2006;17:263–82.
[93] Suh K, Kim S, Lee J. End-User’s disconﬁrmed expectations and the success of
information systems. Inform Resources Manage J 1994;7:31–9.
[94] Swan JE, Trawick IF. Satisfaction related to predictive vs. desired expectations.
In: Hunt hK, Day RL, editors. Reﬁning concepts and measures of consumer
satisfaction and complaining behavior. Bloomington: School of Business,
Indiana University; 1980. p. 7–12.
[95] Barbeau B. Predictive and normative expectations in consumer satisfaction: a
utilization of adaptation and comparison levels in a uniﬁed framework. In:
Hunt HK, Day RL, editors. Conceptual and empirical contributions to consumer
satisfaction and complaining behavior. Bloomington: Indiana University,
School of Business; 1985.
[96] Locke EA. Relationship of success and expectation to affect on goal-seeking
tasks. J Person Soc Psychol 1967;7(7):125.
[97] Oliver RL, Bearden WO. The role of involvement in satisfaction processes. Adv
Consumer Res 1983;10:250–5.
[98] Bearden WO, Teel JE. Selected determinants of consumer satisfaction and
complaint reports. J Market Res 1983;20:21–8.
[99] Oliver RL. Effect of expectation and disconﬁrmation on postexposure product
evaluations – alternative interpretation. J Appl Psychol 1977;62:480–6.
